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« Current status & update strategy of KMA NWP system
« Upgrade NWP system in 2012 and upcoming plans

- Status & future plan for new model development
project(KIAPS)
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Operational NWP Models (12.5~)

Global

Model Resolution letrget Main target
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Update strategy for NWP system

Year 2013 2014 2015 2016
computer 3rd 3" to 4th 4th
25km 70L 16km 85L 16km85L 16km 90L
Global Hybrid 4dVar Hybrid 4dVar Hybrid 4dVar Hybrid 4dVar
Deterministic |- 60km inner loop |- 48km inner loop — 48km DA inner
loop
Global 40km 70L 22/44M |40km 70L 22/44M 32km 85L 22/44M 32km 85L 44M
O 6 hour cycle Extended forecast
Ensemble

ocean coupling
1.5km 70L 3dVar |1.5km 70L 3dVar(1hr) {1.5km 70L 3dVar(1hr)|[1km 70L 3dvar(1hr)

Local O 1hr cycle O Radar reflectivity O 12/22  memberM22
O COMS AMV ENS
(LDAPS) O Ground GPS O rain rate, cloud

Undetermined
»Coupling with ocean wave, Asian dust model with global model
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Update NWP system Iy '
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Global DA updates

% OBS data usage
% METAR, CSR from Europe, Use AIRS data over land
% Improve RH, ASCAT for soil moisture

% Data Assimilation
% Enhance inner loop: 90km (N144) — 60km (N216)

Verification against analysis (RMSE improvement) in NH
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Computational change for global

% Configure dedicated I/O server(lIOS) for model output

310S 2LBC haeon |

310S 2LBC haedam |

310S Split pa haedam

8 10S haedam |

3 10S haedam

1 10S haedam |

\_ No 10S haedam | y

0 600 1200 1800 2400 3000 3600 4200 4800

Wall-clock time for 10.5 days projection
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Use of Korea Geostationary Sat. (COMS)

* 15min interval imageries
- Stable INR(image navigation and registration)

 Local Area scans between ENH
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Full Disk (FD) e o
01:45
03:00
Extended 04:00
Northern _
Hemisphere 04:45
(ENH)
Local Area(LA) ; Time table of COMS scanning (coloured times are for AM”
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Use of COMS AMV for Global

0,2

- 2011.9.1~10.31 (00,12UTC) 0,18
0(? 0,16
- overall positive impact) S o1 ~+—Gioba
8 01 & —&—NH
. . + 008 EA
 RMSE diff & improvement g o 4‘\\ o EALO%)
* Up to 2% improvement in EA = ™ § ERE
1 2 3 4 5 +5 days
» Forecast sensitivity to observation
Channels of COMS Levels of COMS for 3 months (2012-07~09)

COMS AMV
— covers 7% of total AMV impact

wv

— Larger impact from Vis AMV

— Relatively smaller impact
500-300hPa @ at mid-atm (300~700 hPa)

21%

— Larger IR and Vis impact

n KMA
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Clear Sky Radiance(CSR) of COMS =

- CSR data of WV channel (6.75 xm)
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Step forward for COMS Data

c For AMV

— Target Size 24x24 pixel to 16x16 (96km to 64km)
— Application of expected error (EE) for QC
— Usage of VIS. 1km AMV and SWIR AMV
— Update OBS error and application to D.A.

e For COMS CSR

— Modification of thinning strategy and improve cloud masking
— Bias and Observation error monitoring
— Preparation of hourly data for regional and local model

* Pixel based CSR (or 3x3 pixels) for local model (1.5km resolution)

* For local model, limited number of OBS, especially in night P
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LDAPS |

4km <
4km~1.5km <
4km~1.5km <

* Model : Unified Model (currently vn7.9)
 Grid : Horizontally Variable Grid (inner : 1.5km)
70 Vertical Layers up to ~38km
« Data Assimilation : 3DVAR + FGAT(3 hourly)
 Target Length : 24 hours (with Lateral B.C from Global Model)
» Timestep size : 50 sec
* In Operation since May 2012
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RATN 2012.059.16.21:00-03.17.21:00

Typhoon SANBA(1216)

¢ 24AI2t =E UL 22X (at 12UTC)
— Jeju 630mm, 384,90,70
— South east 345mm, 220, 200,100

— 3 heavy rainfall regions
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Rainfall verification

Feriod 2E11E7A1880-2a11273118, Interval lhr! 24

—0oPER 2p1 =4
—OPER 281345

- I = Compare new(2012)
% X z and previous(2011)
= |, version performance
£ I é ETS score slightly
< 24 2 improved by using
2 1e g Global boundary
2 L* & condition
& | Reduce right
112 rain(<0.1mm) by new
12
=3
9.5 0.0
Differance of ETS{*1.E-2) BlAS-1.

(OPER 2812 - OPER 28111
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WMO project Activities ‘=

= SWFDP-SeA

= Supporters(Global centers): KMA, JMA, CMA
= Beneficiaries : Vietnam, Thailand, Cambodia, Laos
= OQverall support including provision of Ensemble and deterministic NWP output

= through internet, training and technical support, etc.

= RAII project on NWP
= Supporters : KMA, JMA, Hong Kong

= Beneficiaries : All Asian countries
= Provision of NWP output through the internet
= Weather Charts and City specific forecasts for 18 countries 238 cities
v
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International Supports for Asian/African Countries

Mongolia(7)
O

tan(7

Bhutan(36) ’ .
<N \ F g A

J

I ,o hilippines(s) "«

A
D . o b

SWEDP(Severe Weather:
[Ferecasting Demonstration
Proeject)iin RA-lI'Seutheast Asia

N . G-

)

"

10 Countries

In the East Africa
(In preparation)
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_UpcomingPlans [/~

ssData Assimilation
* Implementation of Hybrid 4DVAR system : Operation planned in 2013
- Collaboration with the Met Office (Adam Clayton as visiting scientist)
**Global EPS

* 6hour cycle system
- 44 ensemble member (depend on result from member research)

*» Extended range forecast(1month)
* construct extend forecast using ensemble and atmosphere-ocean coupling

% upgrade Local model(LDAPS)
* 1 hourly FGET of LDAPS for better performance for precipitation forecast
* more use of local obs. data(ground based GPS, COMS AMV and CSR)
* use of drift information of radio-sonde data
v
19 KMA



Status & plan for KIAPE /4
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Dynamic core development
| 2011 |N2082 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2010

. 1st stage 31 stage
. Grid .

Design SWE model 40km 10km turning
Survey
current

core

developm
ents

P
Yin—Yang Grid
Current Lat-Lon grid Semi—Lagngangian \"
21 Icosahedral/SCVT _Cubed Sphere * SCVT: Spherical Centroidal Voronoi TessellationsK M A
Finite Element-DG DG: Discontinuous Galerkin Kores Metsovegicl Adrinisodon




Shall ter model result iy
allOw water model resu A

« Spectral Element/Continuous Galerkin (SE/CG) &

Discontinuous Galerkin (DG) on the cubed-sphere

Validation Experiments
(CG & DG produce identical results)

cosine bell advection Rossby—Haurwitz wave

22 22 e Mg e



Basic Milestones for Physics/Validation

Physical Radiation, PBL, Cloud,

: Convection, Land-
Parameteri- Design of surface, Gravity wave |

KIAPS-GM
zation Module/  Validation/Design of
MOde.I Development of | Predictability
Validation Validation System

Stage 1 Stage 2 Stage 3

Developing basic physics Improving/Completing physical
package of KIAPS-GM and KIAPS | parameterization modules and
model validation system organizing case studies

Selections, Refinements &
Upgrades

» Aerosol/Chemistry * Ocean/Wave/Sea Ice

* improve performance using
diagnostic tools

» observation research with
research centers

» Radiation - o 4 A
* Cloud/Convection '
- PBL 1l

» Gravity wave = \/
« Land-surface . o

* Physics—Dynamics Coupling

Basic physics package

Validation/Improvement
of KIAPS-GM Physics

Improvement/Completion

KIAPS model validation system of Physics Modules

Unified standard

- Use of conventional or
new metrics

— Post-processing
program with LES
visualization RS

To improve the forecast skill

- Scale adaptive tuning parameters

- Capability vs. capacity of scalability
- Exploitation of the seamless
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Dynamic core candidate
Non-hydrostatic Unified Model of

the Atmosphere (NUMA)
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cubed-sphere Gauss—-Legendre—
arid Lobato grid

U, = Uy + Ux
wherethe subscripts ¢ and u
denotethe constrained and
unconstrained horizontal wind
velocities, respectively.

u.-x=0
whichresults in the Lagrange
multiplier - —

2
25 a .
where a is the radius of the Earth,

Spectral Element (Continuous Galerkin),
DG (Discontinuous Galerkin) method

Cubed-Sphere + GLL grid

Initial developed by NRL; Naval Research
Laboratory) Hydrostatic version (NSEAM;
NRL Spectral Element Atmospheric Model)
NPS; Naval Postgraduate School

continue development for Nonhydrostatic
version (NUMA)
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